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Effects of Tofal Level and Arrival Direction of Late Sound on Listener Envelopment

MAHRT, hEENS", L2

R T * ok Kk Ve
e, AT, RO

gﬁ****

Akiko WAKUDA, Yusuke NAKANO, Hiroshi FURUYA,
Kazutoshi FUJIMOTO and Ken ANAI

The purpose of this study is to'clarify the effect of late arriving sound on listener envelopment (LEV).

In our previous work, it was shown that late sounds from above and behind the listener as well as

lateral significantly affected LEV when the ratio of early-to-late sound energy (Cgg) was constant. In

this paper, a psychological experiment is performed with simulated sound fields in order to examine the

relation between Cgy and directional late energy ratios, and pe‘fceived'LEV. The result shows that the

contribution of Cgg to LEV is the highest in the negative. This means that LEV increases as the late

energy increases. Furthermore, late overhead and back energy ratios are definitely effective for LEV at

the rate of approximately 35 to 62 percent of the effect of lateral energy ratio.
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Fig. 2 Structure of the sound fields used in the
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Table 1 Twenty sound fields

used in the experiment.

Directional late sound energy ratio

Stimulus No. BSPL(dB) Cso(dB)

LE VEate BEg FE)q,
1 49 0.10 059  0.10 0.18
2 45 0.19 0.41 0.23 0.15
3 4.1 0.43 0.08 0.29 0.10
4 3.4 0.10 0.81 0.05 0.05
5 29 0.09 0.21 0.59 0.10
6 24 031 0.10 0.51 0.05
7 -1.9 0.44 0.39 0.15 - 005
8 12 0.22 0.10 0.05 0.65
9 0.9 0.10 0.10 0.72 0.05
10 63 0.3 0.32 0.19 0.10 0.41
11 0.3 0.18 0.69 0.05 0.05
12 0.8 0.09 0.32 021 041
13 12 065 0.29 0.05 0.05
14 15 026 029 028 0.9
15 2.3 '0.20 0.55 0.15 005
16 26 017 0.16 0.55 10.05.
17 3.1 0.15 0.54 0.09 1020
18 37 - 0.10 042 0.40 011
19 45 0.60 020 0.11 0.10
20
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Psychological scale of LEV

Psychological scale of LEV
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Fig. 4 Comparison between predicted LEV and

measured LEV, r:correlation coefficient.

Table 2 The result of multiple regression analysis

between perceived LEV and Cso and three‘d,irec-

tional late energy ratios, significant at p <0.005.

Multiple

; Standard regression coefficients
correlation -
coefficient Cyo LEjy. VEate BEj5.
0.932 -0.967 0.630 0.223 0.393
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